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(54) Method and system for data transmission scheduling using neighboring base station load 
information 



(57) A telecommunications system having a first 
base station that utilizes neighboring base station load 
information to adaptively schedule transmissions to mo- 
bile devices within the first base station's coverage area. 
Before transmitting information to a mobile device, the 
first base station determines whether neighboring base 
stations causing the most interference to the mobile de- 
vice have a load below a loading threshold (i.e., if the 
neighboring base stations are "lightly loaded 11 ). If the first 
base station determines that the neighboring base sta- 
tions are lightly loaded, then the neighboring base sta- 



FIG. 



tions are providing little to no interference to the mobile 
device at which point, the first base station shouid trans- 
mit to the mobile device with high priority. If the first base 
station determines that the neighboring base stations 
are not lightly loaded, then the neighboring base sta- 
tions are providing sufficient interference to the mobile 
device that transmissions to the mobile device should 
be given low priority. Thus, the first base station sched- 
ules transmissions at times when the transmissions can 
be made at high data rates, which increases the data 
rates of the mobile devices and the overall throughput 
of the system. 
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Description 

BACKGROUND OF THE INVENTION! 
1. Held of the Invention 

[0001] The present Invention relates generally to the 
field of telecommunications and, more particularly to 
adaptive data scheduling using neighboring base sta- 
tion load information in a wireless telecommunications 
system. 

2. Description of the Related Art 

[0002] Fig. 1 illustrates a portion of the components 
of an exemplary multiple access communications sys- 
tem 1 0. The system 1 0 includes a plurality of cells 1 , 2, 

3, 4, 5, 6, 7 (collectively referred to herein as "cells").' 
The cells represent a portion of the geographic cover- 
age area served by the system 10. In Fig. 1 each cell is 
schematically represented by a hexagon; in practice, 
however, each cell usually has an irregular shape that 
depends on the topology of the terrain serviced by the 
system 10. Within each cell 1 , 2, 3, 4, 5 6 7 is a base 
station 22A, 22B, 22C, 22D, 22E, 22F, 22G '(collectively 
referred to herein as "base stations 22*"), respectively, 
which is typically connected to a public switched tele^ 
phone network ("PSTN") through a mobile switching 
center ("MSC") (the PSTN and MSC are not shown for 
convenience purposes). Each cell 1, 2, 3, 4, 5, 6, 7 is 
illustrated as having three sectors 1 a , 1 b , 1* through 7 s , 
7*, 7* respectively, which are typical in a communica- 
tions system implementing a frequency reuse pattern. 
That is, the exemplary system 10 has a 1/3 frequency 
reuse pattern (i.e., as known in the art, the system 10 
can allocate a particular frequency every three cells). 
[0003] In operation, the base stations 22 establish 
wireless communications links with wireless or mobile 
devices e.g., mobile device M, within the cells 20 wish- 
ing to transmit and receive digital data. The wireless link 
between a mobile device and a base station comprises 
an uplinkfortransmitting information from the mobilede- 
vice, to the base station, and a downlink for transmitting 
information received by the base station to the mobile 
device. Sometimes the downlink is referred to as a for- 
ward link. 

[0004] Multiple access techniques regulate communi- 
cations for the various mobile devices within a cell given 
a limited available bandwidth. An exemplary multiple ac- 
cess technique includes TDMA ("time-division multiple 
access"). In a TDMA system, frequency channels are 
divided into a plurality of time slots. Some slots are used 
for control purposes and others are used for information 
transfer. Typically, multiple users are given respective 
slots in a frequency channel so that a single frequency 
channel can accommodate multiple users. 
[0005] A number of third generation systems are 
evolving from the current wireless communications 
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technology such as TDMA IS-136 and GSM ("Global 
System for Communication") systems. These third gen- 
eration systems will transmit voice information and non- 
voice data to the mobile devices of their users Exam- 
ples of these third generation TDMA systems include 
general packet radio service ("GPRS") and enhanced 
GPRS ("EGPRS"). A goal of these third generation sys- 
tems is to enable mobile devices to transmit inf ormation 
to and receive information from the Internet. Thus serv- 
ices currently available over the Internet, such as FTP 
("file transfer protocol"), web browsing, chat, electronic 
mail ( e-mail"), telnet, etc., will be available to the mobile 
devices that are part of a thi rd generation TDMA system 
[0006] In second generation TDMA systems the base 
station transmit power is usually fixed. Thus, in order for 
the earner signal to interference ratio ("C/1") of a down- 
link transmission to meet a minimum required threshold 
m most of the area of the cell, the power allocated per 
mobile must be high. With a high power allocation the 
C/\ of downlink transmissions should exceed the mini- 
mum threshold in most of the cell. 
[0007] Some of the third generation TDMA systems 
are going to have a very high frequency reuse, such as 
compact EDGE ("enhanced data rates for GSM evolu- 
tion")," which will have a 1/3 frequency reuse pattern 
(see FIG. 1), and EGPRS, which will have a 4/12 fre- 
quency reuse pattern. Given the high frequency reuse 
the transmission data rates of these systems will be lim- 
ited by interference, especially when the power allocat- 
ed per mobile is fixed and therefore, high. This interfer- 
ence from other sectors can result in low data rates for 
users and an overall low system throughput. 
[0008] Thus, there is a desire and need to substan- 
tially increase the data rates of individual users of a third 
generation communications system. There is also a de- 
sire and need to increase the overall throughput of the 
third generation communications system. 

SUMMARY OF THE INVENTION! 

[0009] The present invention provides a mechanism 
for substantially increasing the data rates of the users 
in a third generation communications system. 
[0010] The present invention also provides a mecha- 
nism for increasing the throughput of a third generation 
communications system. 

[001 1 ] The above and other features and advantages 
of the invention are achieved by a telecommunications 
system having a first base station that utilizes neighbor- 
ing base station load information to adaptrvely schedule 
transmissions to mobile devices within the base sta- 
tion's coverage area. Before transmitting information to 
amobile device, thefirstbase station determines wheth- 
er neighboring base stations causing the most interfer- 
ence to the mobile device have a load below a loading 
threshold (i.e., if the neighboring base stations are "light- 
ly loaded"). If the first base station determines that the 
neighboring base stations are lightly loaded, then the 
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neighboring base stations are providing little to no inter- 
ference to the mobile device at which point, the first base 
station should transmit to the mobile device with high 
priority, since in this case a higher data rate can be used. 
If the first base station determines that the neighboring 
base stations are not lightly loaded, then the neighbor- 
ing base stations are causing sufficient interference to 
the mobile device that immediate transmissions to the 
mobile device should be given low priority, since the da- 
ta would be small. Thus, the first base station schedules 
transmissions at times when the transmissions can be 
made at high data rates, which increases the data rates 
to the mobile devices and the overall throughput of the 
system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The foregoing and other advantages and fea- 
tures of the invention will become more apparent from 
the detailed description of the preferred embodiments 
of the invention given below with reference to the ac- 
companying drawings in which: 

Fig. 1 illustrates a portion of a wireless communica- 
tions system; 

Fig. 2 illustrates an exemplary base station con- 
structed in accordance with an exemplary embodi- 
ment of the present invention; 
Fig. 3 illustrates in flowchart form exemplary call 
processing method performed by the base station 
of Fig. 2; and 

Fig. 4 illustrates in flowchart form another exempla- 
ry call processing method performed by the base 
station of Fig. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0013] Hie present invention is suitable for use in a 
wireless telecommunications system, such as a third 
generation TDM A system. As noted above, an example 
of a third generation TDMA system includes a GPRS 
system and thus, the present invention is suitable for 
use in GPRS. It should be appreciated, however, that 
the present invention is suitable for any type of telecom- 
munications system (e.g., code-division multiple access 
(CDMA), GSM, etc.), and particularly those systems in 
which wireless or mobile devices experience interfer- 
ence from base stations outside of the cell in which the 
wireless or mobile device is located. The base stations 
located outside of the mobile device's cell are referred 
to herein as "neighboring base stations." The phrase 
"mobile device" is used herein to refer to any wireless 
communications device or terminal that may be serviced 
by a base station. 

[0014] The phrases "interfering neighboring base sta- 
tion" or "interfering neighboring base stations" are used 
herein to describe neighboring base stations that pro- 



vide the most interference (with respect to the interfer- 
ence from other neighboring base stations) to a partic- 
ular mobile device. The phrase "lightly loaded" is used 
herein to describe the situation where an interfering 

5 neighboring base station has a load (ess than a loading 
threshold and thus, is not providing much interference 
to the mobile device. It should be apparent that if a cell 
is divided into sectors or if frequency reuse patterns are 
being utilized by the system, then the same base station 

10 will transmit to ail sectors in a cell. Thus, it is possible 
for the same base station to be lightly loaded in one sec- 
tor, yet substantially loaded In another sector. Moreover, 
the same base station may be interfering with a mobile 
device in one sector, but not in another. The phrase "In- 

15 terfering sector" is used herein to designate a sector in 
which the mobile device receives substantial interfer- 
ence from an interfering neighboring base station or oth- 
er sector of the same cell. The phrase "servicing base 
station" is used herein to refer to the base station pro- 

20 viding service to the mobile device (i.e. , the base station 
providing service within the cell that the mobile device 
is located within). 

[0015] As will become apparent from the following de- 
tailed description, when a servicing base station of the 

25 present invention is incorporated into a wireless tele- 
communications system using fixed transmit power to 
each mobile (hereinafter referred to as "fixed power sys- 
tems"), the servicing base station will utilize load infor- 
mation from a mobiles interfering neighboring base sta- 

30 tion/statio ns to adaptively schedule transmissions to the 
mobile at times when higher data rates can be achieved. 
Thus, higher data rate transmissions can occur when 
there is less interference and better C/l . It must be noted 
that the interfering neighboring base stations may only 

35 be interfering in one sector and thus, the determination 
of whether that base station is lightly loaded is made 
based solely on the downlink power within the interfering 
sector. 

[0016] As will be discussed below with reference to 

40 Fig. 4, when the servicing base station of the present 
invention is used in a system implementing power con- 
trol (hereinafter referred to as a "power control system"), 
the servicing base station will utilize load information 
from the interfering neighboring base station/stations to 

45 adaptively schedule transmissions to the mobile at 
times when low power transmissions can be made. 
Again, it must be noted that the interfering neighboring 
base stations may only be interfering in one sector and 
thus, the determination of whether that base station is 

so lightly loaded is made based solely on the downlink pow- 
er within the interfering sector. Thus, in fixed power sys- 
tems, the base station of the present invention sched- 
ules transmissions at times when high data rates can 
be achieved. In power control systems, the present in- 

55 vention schedules transmissions when low power trans- 
missions can be made, thus servicing its mobile devices 
with less power, which reduces interference to its neigh- 
bors. In either system, the base station of the present 
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invention increases the overall throughput of the sys- 
tem. 

[0017] The present invention takes advantage of the 
statistical fluctuations of each cell's forward link transmit 
power. A base station's transmit power can fluctuate 
with the number of mobile devices it is servicing. Fur- 
thermore, since Internet traffic often appears bursty so 
that periods of high data rates are followed by periods 
of inactivity, a base station's transmit power may be low- 
er at times during which fewer of the mobile devices it 
is serving are receiving data. At other times, a base sta- 
tion will transmit near its maximum power, for example, 
when It has a number of active mobile devices, all of 
which are simultaneously receiving data. 
[0018] Fig. 2 illustrates a base station 22 constructed 
in accordance with the present invention. The base sta- 
tion 22 includes a controller 30, antenna 34 and radio 
module 32 connected in a conventional manner. The ra- 
dio module 32 contains a plurality of radios 32a, 32b, ... 
32x. The controller 30 may include a programmed mi- 
croprocessor coupled to a memory device or it may be 
an application specific integrated circuit (ASIC). It is de- 
sirable for the controller to include a programmed proc- 
essor and memory so the methods of the present inven- 
tion can be implemented in software. The controller 30 
is coupled to the radio module 32 and is in communica- 
tion with the MSC. The controller 30 controls and coor- 
dinates the operations of the base station 22 including, 
but not limited to, call processing and power control 
functions (if the system uses power control) while also 
communicating with the MSC. With the provision of 
some additional software, the controller 30 will also im- 
plement the methods 100 (Fig. 3), 200 (Fig. 4) of the 
present invention. 

[001 9J The following example will be used to illustrate 
the operation of the base station of the present inven- 
tion. With reference to Fig. 1, the system 10 utilizes a 
1/3 frequency reuse pattern and a mobile device M is 
located within a sector 1* of cell 1. In this example, the 
mobile device M, which will be serviced by base station 
22a f is near the vertex that joins cell 1 to cells 2 and 7. 
In this example, it is presumed that most of the interfer- 
ence that the mobile device M experiences will be from 
the base stations servicing sectors 29 and 3 a . It should 
be noted that there could also be interference from the 
base station servicing sector 7° or other sectors within 
the system 10, but for this example, it is presumed that 
most of the interference that the mobile device M expe- 
riences will be from the base stations servicing sectors 
29 and 3 a . The determination of the base stations pro- 
viding the most interference to the mobile device M can 
be performed during system set-up, calibration, or any 
other suitable time, by measuring the interference ex- 
perienced at the mobile device M from each neighboring 
base station(and each sector) or by any other method 
including, but not limited to, geographical or mathemat- 
ical evaluations and simulations. It should be noted, 
however, that the exact mechanism used to determine 
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which base stations provide Interference to the mobile 
device M and which ones provide the most interference 
does not matter. Thus, the interfering sectors are 29 and 
3 a which means that most of the interference that the 
mobile device M experiences will be from base stations 
22b and 22c (from their downlink transmissions to 29 
and3 a ). Thus, in this example, the servicing base station 
is base station 22a and the interfering base stations will 
be base stations 22b and 22c. The system in this exam- 
ple is a fixed power system and it is desirable for the 
servicing base station 22a to transmit to the mobile de- 
vice M when the interfering neighboring base stations 
22b, 22c are lightly loaded with respect to sectors 29 and 
3 a so that the transmissions to the mobile device M can 
be made at a higher data rate. 
[0020] Ref erring now to Figs. 1 and 3, a first exempla- 
ry method 1 00 to perform adaptive data scheduling us- 
ing neighboring base station load information is now de- 
scribed. As noted above, it is desired that the method 
100 be implemented in software and executed by the 
base station 22 illustrated in Fig. 2. It should be noted 
however, that the method 1 00 could also be implement- 
ed in hardware, such as an ASIC, or a combination of 
hardware and software. It is also desirable for the meth- 
od 1 00 to be executed by every base station 22 in the 
system 10. 

[0021] The method 100 begins when the servicing 
base station 22a selects a mobile device M to which to 
transmit data (step 1 02). The servicing base station 22a 
also identifies potential interfering neighboring base sta- 
tions based on the location of the mobile device M as 
well as possibly on the signal strength received by the 
mobile M from other base stations. For a mobile device 
M near a cell or sector border, e.g., 29 and 3 a the base 
stations servicing these sectors generally will be the po- 
tentially interfering neighboring base stations. Thus 
these sectors 2* and 3« and the base stations 22b and 
22c servicing them will be identified as the interfering 
neighboring base stations. Depending on geography 
traffic and experience, the servicing base station 22a 
can be programmed to monitor and identify other sets 
of interfering neighboring base stations during initial set- 
up and testing of the base station 22a. For instance, all 
of the adjacent cells could be monitored for a mobile de- 
vice M near a cell or sector border, or cells outside those 
immediately adjacent to the cell of the servicing base 
station 22a could be monitored. 
[0022] Atstep 104, the servicing base station 22a de- 
termines if the mobile device's interfering neighboring 
base stations 22b, 22c are lightly loaded with respect to 
the interfering sectors 29 and 3* One technique for de- 
termining whether the interfering base stations 22b 22c 
are lightly loaded (or not) is disclosed in EP Application 
no. 01 304 478.9 which describes providing the servic- 
ing base station with an antenna for directly measuring 
the downlink power of interfering neighboring base sta- 
tions. Once the downlink power is measured, it is com- 
pared to a reference downlink power for that neighbor- 
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ing base station, and a determination as to whether the 
interfering neighboring base station is lightly loaded Is 
made based on the comparison. 
[0023] This same "mutual monitoring" technique can 
be utilized by the present invention. Since the present 
example utilizes a 1/3 frequency reuse pattern and mul- 
tiple sectors in a cell, the "mutual monitoring" technique 
of the co-pending application could require a slight ex- 
tension to ensure the proper monitoring of the interfer- 
ence on a per sector basis. For example, since it is pos- 
sible that the mobile device M can potentially receive 
significant amounts of Interference from base station 22f 
via sector 6*», the sen/icing base station should be able 
to measure the downlink power of base station 22f in 
the direction of sector 6*. However, if the downlink pow- 
er measuring antenna in sector 1 b receives power only 
in the direction of its own sector, this antenna will not 
receive significant power from base station 22f in the 
direction of sector 6* even though the mobile can. In 
this case, the downlink power measuring antenna of 
base station 22a in sector 1 a can be used to measure 
the power from base station 22f in the direction of sector 
&; this information can then be transmitted via base sta- 
tion hardware from sector 1 a to 1 b . 
[0024] Another technique for determining whether the 
interfering base stations 22b, 22c are lightly loaded (or 
not) with respect to interfering sectors 29 and 3 a , is for 
the mobile device M to take measurements of the power 
it receives from the interfering neighboring base sta- 
tions. Once the mobile device M takes these measure- 
ments, it can report it back to the servicing base station 
22a, which will then use the measured power to deter- 
mine if the interfering neighboring base station is llghtty 
loaded with respect to the interfering sectors. 
[0025] If at step 104 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are not lightly loaded with respect to the 
interfering sectors 2° and 3 a , then the method 100 con- 
tinues at step 106. At this point, a transmission to the 
mobile device M would have a low C/l. At step 106 the 
servicing base station 22a will not transmit to the mobile 
device M at this time unless there are no other mobile 
devices with high priority for service. The servicing base 
station 22a can use the time slots to transmit with high 
data rates to mobile devices that are not experiencing 
interference from their neighboring base stations. 
[0026] If at step 104 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are lightly loaded with respect to the in- 
terfering sectors 2° and 3 a , then the method 1 00 contin- 
ues at step 110. At this point, a transmission to the mo- 
bile device would have a high or acceptable C/l. At step 
110 the servicing base station gives high priority to 
transmit to the mobile device M. Thus, the method 1 00 
attempts to transmit to mobile devices at times when the 
data rates used will be highest. This substantially in- 
creases the data rates of the mobile device M and the 
overall throughput of the system 1 0. 



[0027] The present invention will now be described 
with its use in a power control system. As is known in 
the art, a base station process known as power control 
regulates the transmitting power of the base station and 

5 the mobile devices communicating with the base sta- 
tion. This typically occurs in CDMA (code-division mul- 
tiple access) systems, but it can be incorporated into 
third generation TD MA systems as well. The power con- 
trol process also regulates the number of users that a 

io cell can support at any one time based on the amount 
of noise and interference present within the cell. Inter- 
ference caused by users of the same cell and interfer- 
ence caused by users in other cells is a limiting factor 
to the capacity of the cell and the system. It is desired 

is to reduce the power of transmissions to and from the 
base stations and thus, reduce the amount of interfer- 
ence within the ceils (or sectors within the cells) so that 
the capacity and throughput of the system can be in- 
creased. 

20 [0028] The following example will be used to illustrate 
the operation of the base station of the present invention 
with a system utilizing power control. With reference to 
Fig. 1 , the system 1 0 utilizes a 1/3 frequency reuse pat- 
tern and a mobile device M is located within a sector 1 b 

25 of cell 1 . As in the prior example, the mobile device M, 
which will be serviced by base station 22a, is near the 
vertex that joins cell 1 to cells 2 and 7. ft is presumed 
that most of the interference that the mobile device M 
experiences will be from the base stations servicing sec- 

30 tors 29 and 3 a . It should be noted that there could also 
be interference from the base station servicing sector 7° 
or other sectors within the system 1 0, but for this exam- 
ple, it is presumed that most of the interference that the 
mobile device M experiences will be from the base sta- 

35 tions servicing sectors 29 and 3 a The interfering sectors 
are 29 and 3 a , which means that most of the interference 
that the mobile device M experiences will be from base 
stations 22b and 22c (from their downlink transmissions 
to 29 and 3 a ). The servicing base station is base station 

40 22a and the interfering base stations will be base sta- 
tions 22b and 22c. The system in this example utilizes 
power control and thus, it is desirable for the servicing 
base station 22a to transmit to the mobile device M when 
the interfering neighboring base stations 22b, 22c are 

45 lightly loaded with respect to sectors 29 and 3 a so that 
the less power is used during the transmissions to the 
mobile device M. 

[0029] Referring now to Figs. 1 and 4, another exem- 
plary method 200 to perform adaptive data scheduling 

so ■ using neighboring base station load Information is now 
described. As noted above, it is desired that the method 
200 be executed by the base station 22 illustrated in Fig. 
2. It is also desirable for the method 200 to be executed 
by every base station in the system 10. 

55 [0030] The method 200 begins when the servicing 
base station 22a selects a mobile device M to which to 
transmit data (step 202). The servicing base station 22a 
also identifies potential interfering neighboring base sta- 
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tions based on the mobile device's location (described 
above). At step 204, the servicing base station 22a de- 
termines if the mobile device's interfering neighboring 
base stations 22b, 22c are lightly loaded with respect to 
the interfering sectors 29 and 3* This determination can 
be made by one of the two techniques listed above. 
[00311 if at step 204 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are not lightly loaded with respect to the 
interfering sectors 29 and 3* then the method 200 con- 
tinues at step 206. At this point, a transmission to the 
mobile device M would result in a low C/l at the mobile 
device M and would require an increase in transmission 
power to compensate for the low C/l. At step 206, the 
servicing base station 22a gives low priority to transmit 
to the mobile device M. This way, the servicing base sta- 
tion 22a would not waste power on this transmission. 
More importantly, by not transmitting with increased 
power, the servicing base station 22a will not increase 
the interference to mobile devices that receive the most 
interference from the servicing base station 22a. 
[0032] If at step 204 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are lightly loaded with respect to the in- 
terfering sectors 29 and 3*, then the method 200 contin- 
ues at step 21 0. At this point, a transmission to the mo- 
bile device would have a high or acceptable C/l and less 
power is required for the transmission. At step 210 the 
servicing base station transmits to the mobile device M 
with high priority. Thus, the method 200 attempts to 
transmit to mobile devices only at times when lower 
power transmissions can be used. This substantially re- 
duces the co-channel interference caused by the serv- 
icing base station 22a and substantially increases the 
overall throughput of the system 1 0. 
[0033] The methods of the present invention is pref- 
erably implemented in software and the software in- 
structions and data can be stored in PROM, EEPROM 
or other nonvolatile memory connected to or contained 
within the controller. The software used in the present 
invention can be stored on a hard drive, floppy disc, 
CD-ROM or other permanent or semi-permanent stor- 
age medium and subsequently transferred to the mem- 
ory of the controller. The program embodying the meth- 
od of the present invention can also be divided into pro- 
gram code segments, downloaded, for example, from a 
server computer or transmitted as a data signal embod- 
ied in a carrier wave to the controller as is known in the 
art. 

[0034] While the invention has been described in de- 
tail in connection with the preferred embodiments 
known at the time, It should be readily understood that 
the invention is not limited to such disclosed embodi- 
ments. Rather, the invention can be modified to incor- 
porate any number of variations, alterations, substitu- 
tions or equivalent arrangements not heretofore de- 
scribed, but which are commensurate with the scope of 
the invention. Accordingly, the invention is not to be 



seen as limited by the foregoing description, but is only 
limited by the scope of the appended claims. 
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. A method of transmitting information to a wireless 
device in a telecommunications system, said meth- 
od comprising the steps of: 

determining if at least one neighboring base 
station of the wireless device has a load below 
a loading threshold; and 
adjusting data transmissions to the wireless de- 
vice based on the determination. 

The method of claim 1 , wherein said adjusting step 
gives high priority to transmit to the wireless device 
if it is determined that the load of the at least one 
neighboring base station is below the loadinq 
threshold. 

The method of claim 1 , wherein said adjusting step 
transmits to the wireless device with low priority if it 
is determined that the load of the at least one neigh- 
boring base station is not below the loading thresh- 
old. 
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6. 



4. The method of claim 1, wherein said determining 
step comprises: 

identifying neighboring base stations that may 
interfere with transmissions to the wireless de- 
vice based on the location of the wireless de- 
vice and received signal strengths at a wireless 
device associated with the identified base sta- 
tions; 

monitoring the load of the identified base sta- 
tions; and 

comparing the monitored load to the loadina 
threshold. 

5. The method of claim 4, wherein said monitoring 
step comprises: 

receiving a signal indicative of the load from the 
identified base stations; and 
comparing the signal to a reference signal cor- 
responding to the loading threshold. 

The method of claim 4, wherein said monitoring 
step comprises: 

receiving a signal indicative of the load on the 
identified base stations from the wireless de- 
vice; and 

comparing the signal to a reference signal cor- 
responding to the loading threshold. 
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7. The method of claim 1 , wherein the wireless device 
is located within a sector of a cell and the at least 
one neighboring base station is a base station that 
provides significant interference to the wireless de- 
vice. 



monitors the load of the identified base stations by 
receiving a signal indicative of the load on the iden- 
tified base stations from the-wireless device and 
comparing the signal to a reference signal corre- 
s sponding to the loading threshold. 



8. A method of transmitting information to a wireless 
device in a telecommunications system, said meth- 
od comprising the steps of: 

10 

determining if neighboring base stations of the 
wireless device have a load below a loading 
threshold; and 

adjusting data transmissions to the wireless de- 
vice based on the determination. 15 

9. A base station for a wireless telecommunications 
system, said base station comprising: 

a controller, said controller for determining if at so 
least one neighboring base station of a wireless 
device has a load below a loading threshold 
and for adjusting data transmissions to the 
wireless device based on the determination. 

25 

10. The base station of claim 9, wherein said controller 
adjusts the data transmission by transmitting to the 
wireless device at a high data rate if it is determined 
that an aggregate load from a significant interfering 
neighboring base station is below the loading 30 
threshold. 

11 . The base station of claim 9, wherein said controller 
adjusts the data transmission by transmitting to the 
wireless device with low priority if it is determined 35 
that an aggregate load from significant interfering 
neighboring base stations is greater than or equal 

to the loading threshold. 

12. The base station of claim 9, wherein said controller *o 
determines if the load of the at least one neighbor- 
ing base station is below the loading threshold by 
identifying neighboring base stations that may inter- 
fere with transmissions to the wireless device based 

on the location of the wireless device or received 45 
signal strength at a wireless device associated with 
the identified base stations, monitoring a load of the 
identified base stations, and comparing the moni- 
tored load to the loading threshold. 

so 

13. The base station of claim 12, wherein said controller 
monitors the load of the Identified base stations by 
receiving a signal indicative of the load from the 
identified base stations and comparing the signal to 

a reference signal corresponding to the loading 55 
threshold. 

14. The base station of claim 12, wherein said controller 



15. The base station of claim 12, wherein the wireless 
device is located within a sector of a cell and the 
controller identifies neighboring base stations as 
base stations that provide the most interference to 
the wireless device. 

16. A wireless telecommunications system, said sys- 
tem comprising: 

a first base station, said first base station for 
determining if neighboring base stations of a 
wireless device have a load below a loading 
threshold and for adjusting data transmissions 
to the wireless device based on the determina- 
tion. 

1 7. The system of claim 1 6, wherein said first base sta- 
tion adjusts the data transmission by transmitting to 
the wireless device with high priority if it is deter- 
mined that the load of the neighboring base stations 
are below the loading threshold. 

18. The system of claim 1 6, wherein said f irst base sta- 
tion adjusts the data transmission by transmitting to 
the wireless device with low priority if it is deter- 
mined that the load of the neighboring base stations 
are not below the loading threshold. 

1 9. The system of claim 1 6, wherein said first base sta- 
tion determines if the neighboring base stations 
have a load below the loading threshold by identi- 
fying neighboring base stations that may interfere 
with transmissions to the wireless device based on 
the location of the wireless device or received signal 
strengths from the identified base stations, monitor- 
ing the load of the identified base stations, and com- 
paring the monitored load to the loading threshold. 

20. The system of claim 1 9, wherein said first base sta- 
tion monitors the load of the identified base stations 
by receiving a signal indicative of the load from the 
identified base stations and comparing the signal to 
a reference signal corresponding to the loading 
threshold. 

21 . The system of claim 1 9, wherein said first base sta- 
tion monitors the load of the identified base stations 
by receiving a signal indicative of the load on the 
identified base stations from the wireless device 
and comparing the signal to a reference signal cor- 
responding to the loading threshold. 
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I. The system of claim 16, wherein said system is a 
time-division multiple access (TDMA) system. 

I- A time-division multiple access telecommunica- 
tions system, said system comprising: s 

a base station, said base station for determin- 
ing if an aggregate load from significant inter- 
fering base stations is below a loading thresh- 
old and for adjusting data transmissions to the 10 
wireless device based on the determination. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



8 




9 



EP1 180 881 A1 ' 

o 

FIG . 2 




10 



EP1 180881 A1 




11 



EP 1 180 881 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 5711 



Category! 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate 
of relevant passages 



EP 0 767 548 A (AT & T CORP) 
9 April 1997 (1997-04-09) 

* column 1, line 58 - line 58 * 
column 6, line 13 - line 26 * 

* column 10, line 38 - column 11, line 40 

£ ^ 914 ,23? * (TIEDEflANN ET AL) 
22 June 1999 (1999-06-22) 

* column 9, line 25 - line 49 * 

OS 6 669 885 A (FONg'eT AL) 
30 May 2000 (2000-05-30) 

* column 5, line 25 - line 45 * 

* column 6, line 25 - line 38 * 

column 9, line 63 - column 10, line 11 * 

* column 11, line 43 - line 49 * 



Relevant 
to claim 



1-23 



1-23 



22,23 



APPLICATION flntCI 71 



H04L12/56 



TECHNICAL FIELDS 
SEARCHED flnl.O.7) 

H04L 
H04Q 



Trie present search report has been drawn up for all claims 



"ace ol star* 

BERLIN 



CATEGORY OF CITED DOCUMENTS 

X : particulaffy fetevart If taken abne 

''SZ^JitZ?^?** tf combin « J *fth another 
a T?2^!? i same category 
A : technological background 
p : ."?"^ yril ? Bn < *sctosure 
r : intermediate document 



□ate c/oompiefion of the search" 

28 September 2001 



Palencia Gutierrez, C 



?:SSSSSSS& app«cation 
L . document cited lor other reasons 

4 : ESSffi 



12 



EP 1 180 861 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP Gl 30 5711 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

28-09-2001 



Patent document 
a tea in searcn report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0767548 A 


09-04-1997 


US 


5734646 A 


31-03-1998 






CA 


2184772 Al 


06-04-1997 






EP 


0767548 A2 


09-04-1997 






JP 


3066327 B2 


17-07-2000 






JP 


9186646 A 


15-07-1997 






NO 


964220 A 


07-04-1997 






US 


6088335 A 


11-07-2000 






US 


6069883 A 


30-05-2000 


US 5914950 A 


22-06-1999 


AU 


7246698 A 


30-10-1998 






CN 


1263675 T 


16-08-2000 






EP 


0974237 A2 


26-01-2000 






TW 


391099 B 


21-05-2000 






WO 


9845966 A2 


15-10-1998 






US 


5923650 A 


13-07-1999 






ZA 


9802973 A 


13-10-1998 


US 6069885 A 


30-05-2000 


EP 


0948855 Al 


13-10-1999 






TW 


420910 B 


01-02-2001 






WO 


9829988 Al 


09-07-1998 





For more details about this annex : see Official Journal of the European Patent Office. No. 1 2/82 



13 



V, 



THIS PAGE BLANK (uspto) 



